INTRODUCTION
Hypochaeris (Asteraceae, Lactuceae) is a genus of more than 15 species occurring in Eurasia and north west Africa (DeFillips, 1976; Oberprieler, 2002) and about 50 taxa confined to South America, many of which are localized in the Southern Cone (Bortiri, 1999) . The apparently rapid recent speciation of the genus in South America (Tremetsberger et al., 2005) , (x = 3, 4, 5, 6) , which have been used in conjunction with morphology (Hoffmann, 1893) for sectional clas sification within the genus. Molecular phylogenetic studies using ITS and chloroplast genes (trnL intron and trnL/trnF spacer and matK) have confirmed these as monophyletic groups (Samuel et al., 2003) .
South American taxa of Hypochaeris are poorly studied karyologically. Most chromosome numbers for South American Hypochaeris that have been docu mented so far (see review in Baeza, Vosyka & Stuessy, 2004) are diploids with 2n = 8, with a few cases of intraspecific and/or intrapopulational tetraploidy (all based on x = 4). Only H. caespitosa appears to be uniformly tetrapioid (this study), with the caution that only one population has been exam ined so far. Recent karyological analyses of South American species of Hypochaeris have extended the survey of chromosome numbers to 32 species , with detailed karyotypic analysis of 14 species including 5S and 18S-25S rDNA sequence localization by FISH (Cerbah etal., 1998; WeissSchneeweiss etal., 2003; Ruas etal., 2005) . These data, together with the positions of secondary con strictions (SCs) and satellites, have allowed the group ing of taxa into several karyotypic classes. Detailed analyses of the presence/absence and chromosomal localization of 5S and 18S-25S rRNA genes have also permitted hypotheses to be made regarding relation ships among South American taxa as well as with Eurasian relatives (Weiss-Schneeweiss etal., 2003; Tremetsberger et al., 2005) .
The main objectives of this paper are: (1) to report new counts for 104 populations of 26 taxa of Hypocha eris collected in Chile, Argentina, Bolivia, Ecuador, Peru and Venezuela; (2) to analyse in detail the kary otypes of 14 South American species; (3) to analyse karyotypic variation in tetrapioid cytotypes in com parison with their diploid relatives. The karyotypic information presented in this paper will lay founda tions for the study of karyotype evolution in Hypocha eris using molecular cytogenetic methods (WeissSchneeweiss, unpubl. data . Root tips and flower buds were washed in dis tilled water to remove the fixative, hydrolysed in 5N HC1 (Merck, Vienna) (Wulff, 1998) , H. incana (Moore, 1981) (Olsen, 1980) , H. taraxacoides, which was reported as H. stenocephala (Stebbins, Jenkins & Walters, 1953; Diers, 1961) and H. tenuifolia . We also add H. eaespitosa (Fig. 12) (Bortiri, 1999) has been reported to possess diploid cytotypes (Parker, 1971) and we confirm that this species contains both diploids and tetrapioids {18089, a mixed population of 2x and 4x; 18508, a uniformly tetrapioid population). In H. incana, previously known only as a tetrapioid (Moore, 1981) , a diploid population {5640) and a mixed diploid/tetraploid population {18022) have now been found. Four new tetrapioid populations have also been detected in H. meyeniana, a species that has been reported previously at both diploid (Diers, 1961; and tetrapioid levels . Although (Argentina, population 127) (Fig. 16) (Figs 1-15, 16 ), similar in overall morphology among themselves and also similar to karyotypes of species analysed previously . The diploid karyotypes consist of two large and two small chromo some pairs. In most of the species, a satellite or sec ondary constriction (SC) is present on the long arm of chromosome pair number 2 and the short arm of chro mosome pair number 3 ( Fig. 16 ; Weiss-Schneeweiss et al., 2003) . Despite this general uniformity of chro mosome pair morphology, some karyotype differentia tion can be seen in individual chromosome pair length and the presence of satellites (Figs 1-15, 16) .
In earlier studies we have proposed four karyotype groups (A-D), based on the presence or absence of satellite/SC in chromosomes 2 and 3 and localization of 5S and 18S-25S rDNA sequences Weiss-Schneeweiss et al., 2003;  Table 3 ). Karyotypes of most of the diploid cytotypes/species reported here also fall into these four groups (Weiss-Schneeweiss et al., 2003;  Table 3 ). The karyotype of group A (=patagónica-group) possesses a secondary constric tion on the long arm of chromosome 2 and a satellite on the short arm of chromosome 3. So far it has con tained only one species, H. lútea (syn. H. rosengurttii var. rosengurttii', Ruas et al., 1995; Freitas de AzevedoGoncalves, 2004 ), but now also includes H. patagónica (Figs 7, 16 ). Group B (= apargioides-groap), compris ing ten previously reported taxa (Weiss-Schneeweiss et al., 2003) , additionally includes seven newly reported diploid taxa, among them H. alba (Fig. 1) , H. elata (Fig. 3) , H. hookeri (Fig. 4) , H. incana (Fig. 5) , H. parodii (Fig. 6 ), H. pinnatifida (Fig. 9) , and H. taraxacoides (not shown). This group is character ized by the presence of secondary constrictions on the long arm of chromosome 2 and the short arm of chro mosome 3. Group C (= tenuifolia-groap) possesses only one SC on chromosome pair 3, but two 35S rDNA loci (inactive locus in chromosome 2; active locus in chro mosome 3 forming a SC) and comprises two previously reported species: H. chillensis and H. tenuifolia. Group D (= acaulis-grovp) possesses only one locus of 18S-25S rDNA on chromosome 3 (Weiss-Schneeweiss et al., 2003) . Additionally to four taxa reported earlier (Table 3 ), it now also includes H. grisebachii (Ruas et al., 2005) and H. petiolaris ( Fig. 8 ; WeissSchneeweiss, unpubl. FISH data) . Hypochaeris sessil iflora (Figs 10, 16 ) has a distinct karyotype, which was proposed as hypothetical (Weiss-Schneeweiss et al., 2003) and basal to the whole South American group (Tremetsberger et al., 2005) . A previously published photograph of H. sessiliflora suggested that it belongs to group C, but detailed analysis of new accessions indicates its independent position (in sessiZi/Zora-group). The karyotype of H. chondrilloides (Fig. 2) belongs to yet another previ ously unknown group (= chondrilloides-grovp) having a large deletion of the short arm of chromosome pair 3 (possibly including the SC), which makes this chromo some almost telocentric (Figs 2, 16 ). An updated hypothesis of chromosomal evolution based on these new data is in preparation.
All newly analysed species have strong karyotype asymmetry (71.88-80.69%; Weiss-Schneeweiss et al., 2003) have significantly shorter chromosomes (Table 2) .
Karyotypes of tetrapioid cytotypes
The 4x cytotypes in H. caespitosa, H. tenuifolia and in one population of H. taraxacoides possess karyotypes consisting of four equal-sized sets of chromosomes, which may indicate that these polyploids are of auto polyploid origin (Figs 12, 14; . The co-occurrence of diploids and polyploids within two of these species (H. tenuifolia and H. taraxacoides), and particularly within populations present study) , further strengthens the hypothesis of autopolyploidy and suggests recurrent polyploid for mation, perhaps via unreduced gametes (Ramsey & Schemske, 1998; Weiss et al., 2002 Fig. 1 . H. alba (156) . Fig. 2 . H. chondrilloides (18072) . Fig. 3 . H. data (18506) . Fig. 4 . H.hookeri (18044) . Fig. 5 . H. incana (5640). Fig. 6 . H. parodii (18057). Fig. 7 . H. patagónica (6202). Fig. 8 . H. petiolaris (122) . Fig. 9 . H. pinnatifida (1003). Fig. 10 . H. sessiliflora (18549). Fig. 11. H. variegata (127) . Fig. 12 . H. caespitosa (148). Fig. 13 . H. incana (18022) . Fig. 14 . H. taraxacoides (18508). Fig. 15 . H. taraxacoides (18089) . Scale bar = 5 pm.
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to a lesser degree, in H. taraxacoides {18508-, WeissSchneeweiss, unpubl. data) , as shown in other species groups such as Nicotiana (Clarkson et al., 2005) . Such genomic changes (sequence elimination and amplifica tion) accompanying polyploid formation have been studied mostly in allopolyploids {Brassica, Song et al., 1995; wheat group, Ozkan, Levy & Feldman, 2001 (Table 2 ). This is to be expected if the tetrapioids originated recently within a diploid population. Interestingly, the karyotype of this tetrapioid race of H. taraxacoides (Fig. 15) differs from the diploid cytotype by the absence of SCs in two out of four homologous chromosomes number 2 and a rear rangement within chromosome 1 (Figs 15, 16 ). This suggests relatively rapid genomic changes after polyploidization, assuming that the polyploids are of recent origin.
The karyotype of H. caespitosa differs from all other karyotypes (Fig. 12) , both diploid and tetraploid, in the absence of the SC on the short arm of chromosome 3. Yet, the overall short arm length is relatively similar to that observed in other species, with the exception of H. chondrilloides. The absence of the SC in H. caespitosa is therefore associated with the loss of the 18S-25S rDNA locus only (WeissSchneeweiss, unpublished) , while H. chondrilloides lacks almost the entire short arm, suggesting a larger deletion.
The presence of 2x and Ax cytotypes in almost all polyploid taxa, either in different populations or within one (cytotype mixture), indicates the autopoly ploid origin of the tetrapioid cytotypes and suggests recurrent origins of tetrapioid cytotypes. Newly arisen polyploids often have a broader spectrum of ecological tolerance (Levin, 1983 (Levin, , 2002 , thus opening up new evolutionary potentials. Although Stebbins (1971) con sidered autopolyploid formation to be a dead-end, 
